L-cysteine-induced brain damage in adult rats.
The time-dependent brain damage induced in adult rats by a single dose of L-cysteine was examined morphologically. Five-week-old male Sprague-Dawley rats that received 1500 mg/kg of L-cysteine by intraperitoneal injection were examined at 12 and 24 h and 3, 7, and 14 days after administration. Pathological changes were seen in the cerebral and cerebellar cortex. Neuronal karyopyknosis was observed in the granular and molecular layers of the superficial cerebellar cortex at 12 h, and well-demarcated infarct-like lesions were seen with a widespread distribution in the cerebral cortex at 24 h. A large number of lipid phagocytes and glial cell proliferation were noted in the affected regions on days 3 to 14. The neuronal cell death observed in the cerebellar granular layer cells was demonstrated to be due to apoptosis by histopathological and ultrastructural examinations as well as by the terminal deoxyribonucleotide transferase-mediated dUTP nick-end labeling (TUNEL) method and agarose gel electrophoresis for DNA laddering. It was found that L-cysteine induced brain lesions mainly in the cerebral and cerebellar cortex in adult rats, in contrast to lesions in various regions as observed in neonatal rats. The histopathological findings reported here suggest that the pathogenesis of the brain damage induced by L-cysteine in adult rats differs from that in neonatal rats. It appears likely that L-cysteine-induced brain damage is secondary to impairment of blood flow or other unknown factors that are responsible for the subsequent development of brain lesions.